Abstract. We study the strategy for the development of standard means of communicating information between businesses and governments. At this time, almost all of the funding and activity to develop and enhance a tool for such communication, which is named eXtensible Business Reporting Language (XBRL) is being done by and in the United States. We use China, who competes with the U.S. in the XBRL market, as an example to investigate if sharing the developmental effort by one, or more, additional countries would produce a more optimum result. Based on game theory, we demonstrate that China should increase investment in XBRL. The best achievable performance is when China and the U.S. almost split equally the whole XBRL market, leaving only a small portion to the "Followers". (Followers are users that utilize XBRL, but have little or no participation in its development.) The paper provides a brief overview of the history and the reality of XBRL. The authors attempt to estimate (1) the benefits for China in the development of XBRL (2) benefits under monopoly (3) benefits under oligopoly and (4) benefits under the extreme condition with two participants equally sharing the market.
Introduction
XBRL stands for eXtensible Business Reporting Language. As one of a family of "XML" languages, XBRL is a standard means of communicating information between businesses and governments. XBRL is mainly used for communicating business information electronically on the Internet. XBRL is used in many countries for business regulation, stock exchange and securities regulation, revenue reporting, tax-filing and national statistical reporting. Since its debut in 1999, XBRL not only provides major benefits in the preparation, analysis and communication of business information, but also offers cost savings, greater efficiency and improved accuracy and reliability to all users. As an open source program, XBRL has been continuously developing since it was created (Jones and Willis 2003; Boritz and No 2005; Debreceny et al. 2010) . However, similar to other "free" computer software, the development of XBRL requires all costs to be borne by its developers, not the end users. This tends to dampen the enthusiasm of the developers of XBRL. The solution for this sort of dilemma regarding public goods is generally with governments taking an active role. Government support is especially important for XBRL, since XBRL has become a world-wide standard for electronic business reporting (Higgins and Harrell 2003; Willis 2003) . For instance, in 2002, the Chinese government began to study the feasibility of implementing XBRL in China. By the end of 2003, its full application was approved. In 2004, China formally adopted XBRL for financial reporting purposes, mutual fund reporting, IPO approvals and nonofficial and internal financial reporting, including for smaller companies (Zhu and Wu 2011; Kernan 2008) . A natural question arises. For the development of XBRL, what is the optimal level of input for a country to achieve the best results? To answer this question, we apply game theory and theoretically demonstrate that there indeed exists an optimal strategy. Of note, since China has already overtaken the European Union as the second largest economy in the world, we use China as the sampling country in this study.
The History and the Reality of XBRL
In August, 1999, twelve companies and organizations, including the Registered Accountants Association of the United States, PWC, KPMG, Deloitte, Ernst & Young, Arthur Andersen, Edgar on Line and Microsoft, jointly set up an XBRL executive committee. Soon, the XBRL executive committee expanded overseas. This XBRL international organization is a non-profit organization dedicated to developing XBRL worldwide. It has branches, such as (1) the XBRL executive committee (2) a standardization committee and (3) nine other groups. Moreover, the XBRL international organization is operated under the XBRL international executive committee. So far, there are 24 regional branches, among which seven branches are temporary (Klement 2007; Strand et al. 2001) . Further, over 550 members worldwide joined the XBRL international organization. Members include global information networks, government audit organizations, accounting firms, software companies, banks, broker firms, insurance companies and tax agencies, etc. (Kernan 2008) . As more and more companies get familiar with XBRL, it is foreseeable that XBRL will soon take over the market to help synchronize the global economy. However, the development of XBRL is not balanced around the world. The main reason is that XBRL allows users to extend its taxonomies as needed, thereby, without a centralized authority, necessary interoperability is almost impossible (Kernan 2008) . The lack of adoption of XBRL in many countries reflects the fact that it is too costly to extend XBRL (Cohen 2009; Coffin 2001) . In sum, XBRL was originated in the United Sates based on general accounting rules of the United States. The XBRL executive committee set up the first XBRL standard, the XBRL V1.0 specification and XBRL taxonomy. Even though the U.S. has always been the major contributor for the development of XBRL, China, along with other countries, is catching up quickly.
Estimation of Net Benefits for Followers in a Monopoly Environment
Assume China is a Following country, not a major player in the development of XBRL. What is the optimal level of input for China? In this session, we thoroughly evaluate the costs and benefits for Followers and then derive a model based on game theory to answer the above question. To start, we assume that each member determines its own desirable inputs for maximized gains. Next, we further assume that, during the first stage, the only costs for each member come from the expenses in information collection. Of note, the reality is much more complicated than this. Assume that A is the total market value of XBRL, which is estimated to be at least ten billion dollars. Assume that the cost of input from the United States is C 1 . Thus, The total gain from XBRL for the U.S. is as follows.
If inputs from all other Following countries, including China, are C 1 , C 2 , …, C n , respectively, then the value of the remaining market is the following,
Where B represents the value of the remaining market. Dividing B by the amount of raw investment of each Follower, the corresponding benefit for each member country is µ i , Comparing the benefit functions for the United States with that of following countries, we demonstrate that the U.S. can easily be the only dominant force in XBRL as long as each following country persistently invests far less than the U.S. At present, the XBRL international organization has less than thirty member countries, but the future membership is expected to be over one-hundred (Kernan 2008 ).
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Estimation of Net Benefits in an Oligopoly Environment
China's economy has been growing at roughly 10% annually in the past two decades. At present, China has already overtaken the European Union as the second largest economy in the world. However, the role of China in the XBRL organization is almost neglected as compared with that of the U.S. Imagine that China has become the only competitor of the U.S. in the XBRL market. In such an oligopoly environment, how big is the market and how much input is required?
Assume that the inputs of the U.S. and China in XBRL are C 1 and C 2 , respectively. Thus, the total market share of the U.S. and China is Assume that the U.S. and China allocate markets by input alone. Thereby, the total benefits for the U.S. and China, U 1 and U 2 , are as follows.
To obtain maximized values of U 1 and U 2 , we assume that the inputs of China and the U.S. are equal, 1 C = 2 C . It is a reasonable assumption since at equilibrium, the following must hold. The findings tend to suggest that under oligopoly, the U.S. and China are better off not to invest the same amount as that under monopoly. The marginal benefits drop faster than the decreases in outlay. However, China's total increase in benefits from a Following country to a major competitor under oligopoly surpasses the increase in costs.
Meanwhile, assume all other countries have outlays of c 1 , c 2 ,…, c n , respectively. They completely share the rest of the market with a value of B, where
Further assume that the rest of the market with a value of B is fairly shared according to each member's outlay. Thus, the gain for each country is the following. , we thereby come up with the following equilibrium condition.
Estimation of Net Benefits for China as One of the Two Players
The U.S. as a leader of XBRL controls the market for XBRL. China instead is still a Following member. However, it is possible for China to split the whole market of XBRL with the U.S. only. Under this extreme case, what can China gain? Assume that China and the U.S. equally divide up the total costs of C. Hence, each country's market share would be 1 C β α′ − − , where α′ stands for the rest of the market unrelated to the U.S. The benefits for the U.S. and China are the following. ( 2) / ( 1) (
In sum, by comparing the costs and benefits in equilibrium under monopoly, oligopoly, and the extreme case with two competitors, we demonstrate that the market values of the two dominant forces under oligopoly are higher than that under monopoly, even though the total costs are the same. The best outcome for two competitors is from the extreme case where the market is almost split by the two countries. Under that scenario, the input is relatively lower but the gains are the highest. Whatever the situation is, the Following members are worse off.
Conclusions
Since the debut of XBRL in 1999, the U.S. has been the dominant force to improve and promote XBRL in the world. However, as a "free" public good, it is difficult to get governments involved as main sponsors, unless their potential benefits can surpass the outlays.
In this study, we use China, as an example, to compete with the U.S. for the XBRL market. Based on game theory, we demonstrate that China should invest more in XBRL. The best achievable performance is when China and the U.S. almost split the whole XBRL market, leaving only a small portion to the Following members.
Models derived in this study can be applied in other standardization fields as well. Future study can apply game theory to study dynamic development of the XBRL market. 
